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Synthesis of N-Substituted Decahydroacridine-1,8-diones
Promoted by Deep Eutectic Solvents

Xiao, Liwei™ Liu, Guangxian

Li, Zheng

Ren, Ping Ren, Lilei Kong, Jie

(College of Chemistry and Material Science, Langfang Normal University, Langfang, Hebei 065000)

Abstract In the deep eutectic solvents (DES) consisted of choline chloride/zinc chloride(ChCl/ZnCl2), a series of N-substi-
tuted decahydroacridine-1,8-diones and decahydroacridine-1,8-diones were synthesized from diketones, aromatic aldehydes,
ammonium acetates or aromatic amines with 75%~92% yields at 80~90 C in 1~2 h. The advantages of the method are
wild reaction condition, simple operation, short reaction time, high yield and friendly to environment.

Keywords deep eutectic solvent; decahydroacridine-1,8-diones; multicomponent reaction; green chemistry
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B

Scheme 1 Synthesis of N-substituted decahydroacridine-1,8-
diones in deep eutectic solvents

1 GR5iT1e
1.1 RMNEHHK

PL5,5- HIZE-1,3- 3 Ll 2K F AN 5 Fh R AL
B AR NARAR, 5% DES 4Rk R LKA TH
(1) R JEC A 5 %of S5 BT I R AR AR T A A s L 1)
A, HAHEUR 2B R R NN E. SRR
BN 2mL. WK 1 PR, 70 CEHET, AT AE
PFIANTER, SBCRIRAR(ER 1, Entry 1), SiUIAR A
TEALEER R, DT IMANAE AR, BCR
FH O 1 11 s 3R P S B A e 33E 47, K S o BT T LR
AFEZH R DES (ChCl/Urea, ChCl/Oxalic acid, ChCl/
PEG, ChCl/p-TsOH, ChCl/ZnClL)™, J&40 5 I i 4k 71,
SR BENRAIEEAT, iR DES X A o 5 e HAE Ak 51 A1
WAIXUEThAE. B LR DES 4k 2006 [N 52 B A
[ REFE AR HEAE Y, Herf ChClZnCl, BIMEAL R
(3% 1, Entry 6).

RRLAE ChCl/ZnCly #& R AT, YRR ERT
60 C, RMUWCHRER(E 1, Entry 7), AIfg2 i TRIR K
DES AR, XUERE A LTS, N R B R
FERIT P, MR MR E TR 80 CTHY, FERiA
90%LL (3 1, Entry 8), 4k&:TF iR EE] 90 C, WRmS
HFtwE, HRERSEEAK(92%, £ 1, Entry 9). S50
o ERARR S ENE YW RERD SRR
BIR, R B R 0 I I IR e A R R R R 0 R BT
(3 1, Entries 1~12). BERRECNEIRN, KNI R 5
HBEAT, —MRAE 80 C/RM 1~2 h BIASEFIIR sl (£
1, Entry 8). 75 F& 1 MG PEAH XA, anZKfE{E 80 C
N R R 73%(F 1, Entry 14). [N IR w5
90 C, WrHEHEIL 90%(F 1, Entry 15). Z3& &R XK,
YEERR N BRI, ONAE 80 CUmE RHEAT, Wi
NIRRT, RSN ERN 90 C. 5N %
ETR 120 )P, 7 DES /5 A HEAT e AR S o7 461
SEEAN. Ak, BERREAE RIS E 1 A%, 7 RE
BRIETR S &, TR NS IR 5 o R B e AR RS
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R AR AN E-1,8- 1 SR SR AFIIHRAL ¢
Table 1 Optimization of reaction conditions for the synthesis of
decahydroacridine-1,8-diones

O O
U + PhCHO + Ammonium salt or Aromamine

HiC™ "CHs O Ph O
GCat, H3C\M/CH3
CHy N CH,
Entry  Madia’ Nitrogen e Yriela/m
source

1 Free solvent NH4OAc 70 Trace
2 ChCl/Urea NH,;0Ac 70 67.2
3 ChCl/Oxalic acid NH;OAc 70 65.4
4 ChCl/p-TsOH NH,;0Ac 70 71.9
5 ChCI/PEG NH,;0Ac 70 68.2
6 ChCl/ZnCl, NH,;0Ac 70 78.4
7 ChCl/ZnCl, NH,;0Ac 60 67.8
8 ChCl/ZnCl, NH,;0Ac 80 90.2
9 ChCl/ZnCl, NH,;0Ac 90 91.6
10  ChCl/ZnCl, NH4HCO; 80 83.3
11 ChCl/ZnCl, (NH,4),CO4 80 78.2
12 ChCl/ZnCl, NH,Cl1 80 80.7
13 ChCl/ZnCl, (NH,),CO 80 77.9
14  ChCl/ZnCl, C¢HsNH, 80 73.1
15> ChCl/ZnCl, C¢HsNH, 90 88.7
16° ChCl/ZnCl, NH,O0Ac 80 81.2

© 2020 Chinese Chemical Society & SIOC, CAS

“Reaction conditions: diketone (2 mmol), aromatic aldehyde (1 mmol), am-
monium acetate ((2 mmol), aromatic amine (I mmol), DES (2 mL), reaction
time: 1~2 h.? Reaction time 2 h. ChCl/ZnCl, was reused three times.

R, M5 A RN BUR. RN E5H A, DES 2 fi .+
BRALEE R DIEIAME R 3 IR, 775 (E 80%LL B3R 1,
Entry 16), X2 DES /58 R NA RIS Z —.

1.2 RERMEHAR

R T 7%%% ChCl/ZnCl, 7R &%} Hantzsch 46 [V 1]
&R, AR AR A T 3% FH A A [RI HUAR R AR 3L
M. D5 WP BT RS IAT IR N, & T — RS N-
B AETBE-1,8- 1, RIZERMWE 2 B, P-4
S EE . k. a/MRS S e, HAUE
55 SCHR IR TE BE U Huv) A

MF 2 FTCAE H, AN RS 1) SR R SR TE
ChCVZnCl, ¥ R S REIRAIEEAT [ L, (H A HAR A
(1 B A BT XF S L R ST AT AR TR 5 W F - A 1)
ME(R 2, 1d, 10, 1j)E Bt TR P 7 BEGR 2, 1b, 1c, 1g,
Th) = S AH X % w2 fi o B 7 B 256 1m0
L RS 5 05 AR I, B L IR AT D5 (R 2, 1,
1q) 5 & T 3E 0 95 1 (36 2, 1m, 1p, 1s)77 SAH X
. BEAh, KRS RO REGE 2, 1k, IDFITTIE(GR 2,
134T Bk R B, FIFESRMS 7500 Epfies, 3

http://sioc-journal.cn/ 2989



BIKE

2K 2 DES ik &5+ nE-1,8- W&k
Table 2 Synthesis of decahydroacridine-1,8-diones promoted
by DES

o o
) s DES
+ R2CHO + NH,4OAc or R3NH, ——=

R" “R!
2 3 4
0O R O
R ’Il R'
R3
1a~1s
Compd. R! R? R® Yield/%
la H CeHs H 85.6
1b H 4-MeC¢Hy H 83.2
1c H 4-MeOC¢H,; H 81.4
1d H 4-NO,C¢H; H 92.6
le CH;  CgH;s H 90.2
1f CH; 4-BrC¢Hy H 83.9
1g CH; 4-MeC¢Hy H 82.6
1h CH; 4-MeOC¢H, H 80.5
1i CH; 4-NO,C¢H; H 91.7
1j CH; 3-NO,C¢Hy H 86.6
1k CH;  2-Thienyl H 78.6
11 CH; 2-Pyridyl H 81.2
1m H CeHs 3-0,NCgHy4 76.1
In H C¢Hs 4-MeCgHy 84.7
1o CH;  CgH;s CeHs 83.6
1p CH;  Cg¢Hs 3-0,NCgHy4 75.1
1q CH;  Cg¢Hs 4-MeC¢Hy 82.7
1r CH; 4-CIC¢H, Ce¢Hs 81.3
1s CH;  Cg¢Hs 4-CIC¢H, 79.8
1t CH;  C4H; 2-Pyridyl 76.5
“ Dketone (2 mmol), aromatic aldehyde (I mmol), ammonium acetate (2
mmol), aromatic amine (1 mmol), DES (2 mL), reaction time: 1~2 h, reaction

temperature: 1a~1180 C, Im~1t90 C.

ChCl/ZnCl, 4 Z % 25 F s SN JER )38 B i e s vk
1.3 RNHIHIE

PIGKF IS, 5,5- HISE-1,3-34 & — R AV 158 4 1Y) S
N 4135 B Hantzsch 46 &7 [ N AT REROALEE. ZEAR AV
FUGEAL TR, XUER K A AR SR T A B S A Ak, — 4> F
SRR SR TS A8 S TR R AR A, 55— F
A 5 S TR e i O =R T I R 04 B, HR TRl A
B 2 [A3E k45 A B2 — 51 K =4

2 #ig

DIKURR 750 BERREL 5105 e N JE kL, 75 ChCl/
ZnCl, H RS HRILIEEFEH N AT — &5 N-BUL
AT 0E-1,8- FHRA AW, Z LR N [E]
R MBERAE. . B ChClZnCly (R ILIE 77
Hil &, T2 REREA, MEIEEFINA T &
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Bl 1 DES f#{k Hantzsch 25 ] B2 [¥I4L2E
Figure 1 Plausible mechanism for the DES catalyzed Hantzsch
reaction

BB G & BRI A AT T a2
3 S
31 X5

& r H XT4A BB HRUE SO R AR )
Mg, SRR B Ascend-400 MHz BB SA% IR
PEAEACI % (Bruker /A ]), ZLAMEGIHEH Prestige-21 U A#
SEI AR LT AN (SR BT e, TR R e AR
5973 AR (Agilent 24 ) 5E. S26HT A4 2E R 5711
oy HTal, AT R — Ak,

32 ZLWHE
321 ARFEIEIEF 6 &

I A5 7 77 (ChCY/ZnCly) (1) 1l % 2 HE SCRik [44]30 47
150 mL [FJECkeIE A I SAGAETE 13.96 g (0.1 mol)FH%
fb4E 27.26 g (0.2 mol), T 80 ‘CiliA F AWt HE 2% W]
(%412 h). FILMPAHNEER, B TES h 5% s
174 H.

322 FTATR-1,8-—ERE & AR

50 mL [EJEFHF A 2 mmol 32 M, 1 mmol
5, 2 mmol BERR 4% 5%, 1 mmol 75 & UL & 2 mL R FLIs v
FFEMRA, T80 CEL 90 CiirrFm#ai+k 1~2 h.
SN RE ER R R BR R CH R R OB, VL V=
4:1). RMEWE, KRS 80N 4/ L
FABREDV 2 V=1 DIATER, 5, BEIUETH,
WAE, WRIE. JEUFH KPS, BT, OREE S a1
afi i, 7E I 75% ~93%. JKJE K 4 R K4S DES
(ChCVZnCly), Z&H2 T, 4itk, EEHAH.

9-ZFE-3.4.6,7,9,10- /N AN BE-1,8(2H,5H)- — M (1a):
B E AR, mp. 277~278 C (Lit'"*! 279~281 C); 'H
NMR (400 MHz, CDCly) 6: 7.24~7.13 (m, 4H), 7.06~
7.02 (m, 1H), 4.74 (s, 1H), 2.60~2.50 (m, 4H), 2.30~

Chin. J. Org. Chem. 2020, 40, 2988~2993
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2.24 (m, 4H), 1.96~1.88 (m, 4H); >*C NMR (101 MHz,
CDCly) 0: 195.5,162.9, 143.3, 127.3, 127.1, 125.4, 115.9,
35.9, 30.6, 26.11, 19.3; IR (KBr) v: 3048, 2995, 1655,
1560, 1235, 1185 cm ™ '; MS (70 eV) m/z (%): 293 (M",
56), 216 (100).

9-(4- H JE 2K 35)-3,4,6,7,9,10- /N AN 52 -1,8(2H,5H)-
—H@ab): FEHOFEE, mp.>300 C (Lit!"™ 332 C); 'H
NMR (400 MHz, CDCl3) 6: 7.02 (d, J=8.0 Hz, 2H), 6.94
(d, J=8.0 Hz, 2H), 4.85 (s, 1H), 2.29~1.78 (m, 7H),
1.75~1.73 (m, 4H), 1.24~0.85 (m, 4H); *C NMR (101
MHz, CDCl;) 6: 195.3, 151.6, 145.0, 128.8, 128.5, 127.8,
126.0, 113.1, 37.3, 32.1, 26.8, 21.3; IR (KBr) v: 3055,
2992, 1645, 1565, 1183, 1085 cm™'; MS (70 eV) m/z (%):
307 (M", 78), 216 (100), 91 (55).

9-(4- H & K K )-3,4,6,7,9,10- N AN BE -
1,8Q2H,5H)- —Ff(1c): ¥ A, mp.>300 C (Lit['®
303~305 ‘C); '"H NMR (400 MHz, DMSO-d) J: 9.40 (s,
1H), 7.04 (d, J=8.0 Hz, 2H), 6.71 (d, J=8.0 Hz, 2H), 4.84
(s, 1H), 3.68 (s, 3H), 2.19~2.16 (m, 4H), 1.92~1.75 (m,
4H), 1.24~1.00 (m, 4H); *C NMR (101 MHz, DMSO-dq)
5: 1953, 157.6, 151.5, 140.2, 128.9, 113.6, 113.2, 55.4,
37.3, 26.8, 21.3; IR (KBr) v: 3065, 3030, 2938, 1640,
1577, 1122 cm™'; MS (70 eV) m/z (%): 323 (M", 70), 43
(100).

9-(4-Tilf 2 7K #£)-3,4,6,7,9,10- 75 SN B¢ -1,8(2H,5H)-
“H(1d): A, mp. 281~282 C (Lit." 283~
284 ‘C); 'H NMR (400 MHz, DMSO-d;) 6: 9.54 (s, 1H),
8.01 (d, J=8.6 Hz, 2H), 7.37 (d, J=8.6 Hz, 2H), 4.95 (s,
1H), 2.60~2.46 (m, 4H), 2.35~2.25 (m, 4H), 1.91~1.68
(m, 4H); *C NMR (101 MHz, DMSO-d) d: 195.2, 155.3,
152.4, 146.0, 129.3, 123.6, 111.9, 37.1, 33.7, 26.8, 21.2; IR
(KBr) v: 3064, 3031, 2958, 1641, 1570, 1140 cm '; MS
(70 eV) m/z (%): 338 (M, 58), 216 (100).

3,3,6,6- VU F 3 -9- 2K JE -3,4,6,7,9,10- 75 & HY BE -
1,82H,5H)- — Iili (1e): ¥ t& & &, m.p. 279 ~280 C
(Lit.?" 277~279 C); 'H NMR (400 MHz, CDCLy) ¢:
9.32 (brs, 1H), 7.28~7.27 (m, 2H), 7.14~7.10 (m, 2H),
7.02~7.00 (m, 1H), 5.02 (s, 1H), 2.27~2.06 (m, 8H),
1.00 (s, 6H), 0.89 (s, 6H); *C NMR (101 MHz, CDCl;) ¢:
194.5, 147.2, 145.4, 127.0, 126.9, 125.0, 112.5, 49.7, 39.9,
32.6,31.6, 28.5, 26.1; IR (KBr) v: 3058, 3030, 2961, 1642,
1575,1125 cm™'; MS (70 eV) m/z (%): 349 (M, 20), 269
(100), 77 (34).

3,3,6,6- VU FI £-9-(4- IR 2K J%)-3,4,6,7,9,10- 75 Z T W -
1,8(2H,5H)- — i (1f): 3% L [& 44, m.p. 242~243 C

Chin. J. Org. Chem. 2020, 40, 2988~2993

© 2020 Chinese Chemical Society & SIOC, CAS

(Lit.?" 240~242 C); 'H NMR (400 MHz, CDCLy) o:
7.31 (d, J=8.3 Hz, 2H), 7.22 (d, J=8.3 Hz, 2H), 5.02 (s,
1H), 2.43~2.20 (m, 8H), 1.16 (s, 6H), 0.97 (s, 6H); "*C
NMR (101 MHz, CDCly) o: 195.2, 147.4, 131.0, 129.9,
128.6, 119.8, 113.5, 50.6, 41.3, 33.4, 31.4, 29.5, 27.2; IR
(KBr) v: 3054, 2991, 1642, 1568, 1465, 1123 cm '; MS
(70 eV) m/z (%): 429 (49), 427 (M, 51), 267 (100).

3,3,6,6- VU F 5k -9-(4- F B 2R )-3,4,6,7,9,10- /N AT
WE-1,8(2H,5H)- M (1g): 3 difk, mp. 290~292 C
(Lit.'"* 293~294 C); 'H NMR (400 MHz, CDCLy) o:
7.22 (d, J=7.9 Hz, 2H), 6.99 (d, J=7.7 Hz, 2H), 5.03 (s,
1H), 2.38~2.19 (m, 8H), 2.23 (s, 3H), 1.08 (s, 6H), 0.97
(s, 6H); C NMR (101 MHz, CDCl3) 6: 196.02, 149.44,
143.75, 135.23, 128.71, 127.91, 113.30, 50.88, 40.64,
33.23,32.61, 29.56, 27.12, 21.11; IR (KBr) v: 3064, 3031,
2958, 1641, 1577, 1145 cm™'; MS (70 eV) m/z (%): 363
(M", 35), 91 (53), 43 (58).

3,3,6,6- VU FH 5k -9-(4- F 4 JE 8 0k )-3,4,6,7,9,10- /N &
WY E-1,82H,5H)-—Fi(1h): 3 EFEA, mp. 276~279 C
(Lit.?" 277~280 ‘C); 'H NMR (400 MHz, CDCLy) o:
7.25 (d, J=8.5 Hz, 2H), 6.73 (d, J=8.5 Hz, 2H), 5.02 (s,
1H), 3.75 (s, 3H), 2.47~2.45 (m, 2H), 2.38~2.03 (m,
6H), 1.09 (s, 6H), 0.97 (s, 6H); °C NMR (101 MHz,
CDCly) d: 196.0, 157.7, 149.0, 139.2, 128.9, 113.3, 55.0,
50.9, 40.7, 32.7, 29.6, 27.1; IR (KBr) v: 3055, 3035, 2943,
1642, 1568, 1125 cm™'; MS (70 eV) m/z (%): 379 (M",
60), 269 (100), 77 (60).

3,3,6,6- VU FH 5k -9-(4-fiFf 5L 2R 5)-3,4,6,7,9,10- /N AT
WE (2H,5H)-1,8- M (1i): ¥ Al 4, m.p. 285~287 C
(Lit.*! 286~288 ‘C); 'H NMR (400 MHz, CDCL) o:
8.08 (d, J=8.4 Hz, 2H), 7.52 (d, J=8.4 Hz, 2H), 5.15 (s,
1H), 2.45~2.42 (m, 2H), 2.30~2.14 (m, 6H), 1.04 (s,
6H), 0.96 (s, 6H); °C NMR (101 MHz, CDCl;) 6: 195.2,
161.9, 150.5, 145.5, 128.3, 122.4, 113.6, 49.6, 39.9, 31.3,
28.2, 26.3; IR (KBr) v: 3092, 2955, 1640, 1525, 1340,
1140, 875 cm™'; MS (70 eV) m/z (%): 394 (M", 65), 272
(100), 43 (65).

3,3,6,6- VU FH 5L -9-(3-fiFf 5k 2R 5)-3,4,6,7,9,10- /N AT
WE -1,8(2H,5H)- — [ (1j): ¥ €& & &, m.p. >300 C
(Lit."™ 307~309 ‘C); 'H NMR (400 MHz, CDCLy) o:
8.03~7.92 (m, 2H), 7.39 (m, 2H), 5.11 (s, 1H), 2.46~
2.14 (m, 8H), 1.04 (s, 6H), 0.96 (s, 6H); *C NMR (101
MHz, CDCly) d: 195.2, 148.1, 135.5, 128.7, 122.3, 121.3,
112.9, 50.6, 41.2, 34.1, 32.8, 29.4, 27.1; IR (KBr) v: 3090,
2952, 1643, 1560, 1365, 1235, 880 cm™'; MS (70 eV) m/z
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(%): 394 (M ", 38), 43 (100).

3,3,6,6- VU F JE -9-(WE Wy -2-3£)-3,4,6,7,9,10- 75 A MY
WE -1,8QH,5H)- — il (1k): ¥ {4 & &, mp.>300 C
(Lit.”" 330~333 C);'H NMR (400 MHz, DMSO-d;) ¢:
10.23 (s, 1H), 7.01~7.25 (m, 3H), 4.73 (s, 1H), 1.96~
2.50 (m, 8H), 1.08 (s, 6H), 0.88 (s, 6H); *C NMR (101
MHz, DMSO-dg) 6: 196.3, 157.0, 134.0, 131.5, 128.5,
112.9, 111.7, 54.8, 50.3, 40.1, 40.0, 31.8, 27.5; IR (KBr) v:
3064, 2953, 1640, 1535, 1475, 1130 cm™'; MS (70 eV) m/z
(%): 355 (M", 43), 44 (100).

3,3,6,6- DY H FE -0-(ntk i -2- %£)-3,4,6,7,9,10- /5 &MY
WE-1,8(2H,5H)- R (1N): ¥ L gf 4k, m.p. 284~285 C
(Lit.P? 285~286 “C); '"H NMR (400 MHz, DMSO-dj) o:
9.20 (s, 1H), 8.30 (d, J=4.0 Hz, 1H), 7.55 (d, J=6.4 Hz,
1H), 7.30 (d, J=7.6 Hz, 1H), 7.03 (d, J=5.2 Hz, 1H), 4.96
(s, 1H), 2.50~1.92 (m, 8H), 1.00 (s, 6H), 0.87 (s, 6H); °C
NMR (101 MHz, DMSO-d;) J: 193.8, 163.3, 149.4, 147.9,
134.5, 122.4, 120.6, 109.8, 49.7, 34.9, 31.6, 28.6, 25.6; IR
(KBr) v: 3072, 2960, 1634, 1530, 1485, 1145 cm™'; MS
(70 eV) m/z (%): 350 (M, 45), 269 (80), 44 (100).

9- 2R Bk -10~(3- i £k 7K 3£ )-3,4,6,7,9,10- 7~ AT BE -
1,8Q2H,5H)- — Wi (1m): 3% A & &, m.p. 280~282 C
(Lit."® 282~284 C); 'H NMR (400 MHz, CDCl3) o:
7.37~7.29 (m, 6H), 7.25~7.20 (m, 2H), 7.13~7.10 (m,
1H), 4.82 (s, 1H), 2.68~2.57 (m, 4H), 2.37~2.31 (m,
4H), 2.04~1.99 (m, 4H); *C NMR (101 MHz, CDCl;) §:
196.7, 163.9, 144.4, 128.4, 128.1, 126.4, 116.9, 37.0, 31.1,
27.2, 20.3; IR (KBr) v: 3085, 2953, 1645,1525, 1340,
1180, 840 cm™'; MS (70 eV) m/z (%): 414 (M, 32), 337
(78).

9- 2R B -10-(4- 71 5k 7% 3£ )-3,4,6,7,9,10- 7N A MY BE -
1,8QH,5H)- — Ff (1n): % (4 ff 4K, mp. 272~274 C
(Lit."® 273~276 C); 'H NMR (400 MHz, CDCL3) o:
7.34~7.27 (m, 4H), 7.25~7.10 (m, 5H), 4.82 (s, 1H),
2.61~2.34 (m, 6H), 2.32 (s, 3H), 2.01~1.87 (m, 6H); "°C
NMR (101 MHz, CDCL) d: 196.5, 163.9, 144.4, 128.4,
128.1, 126.4, 116.9, 37.0, 31.6, 27.2, 20.3; IR (KBr) v:
3048, 2953, 1650, 1578, 1153 cm™'; MS (70 eV) m/z (%):
383 (M7, 45), 292 (100), 91 (75).

3,3,6,6- V0 1 3£-9,10- — 2K %£-3.4,6,7,9,10- 75 E 1Y I -
1,82H,5H)- — I (10): ¥% . & /&, m.p. 251~253 C
(Lit.?”! 254~255 ‘C); 'H NMR (400 MHz, CDCLy) ¢:
7.65~7.43 (m, 4H), 7.63 (d, J=6.0 Hz, 2H), 7.26 (t, J=
8.0 Hz, 2H), 7.11 (t, J=8.0 Hz, 2H), 5.10 (s, 1H), 2.26~
2.10 (m, 4H), 2.02 (d, J=15.8 Hz, 2H), 1.78 (d, J=15.8
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Hz, 2H), 0.88 (s, 6H), 0.72 (s, 6H); °*C NMR (101 MHz,
CDCly) d: 195.5, 150.7, 146.7, 138.9, 130.5, 129.8, 128.3,
128.0, 126.2,113.4, 50.0, 41.45, 32.4, 29.8, 26.5; IR (KBr)
v: 3058, 3025, 2948, 1641, 1545, 1182 cm'; MS (70 eV)
mlz (%): 425 (M, 60), 347 (100), 327 (30).
3,3,6,6- 4 H 3 -9- Ok & -10-3- A & TR F)-
3,4,6,7,9,10- /N AN IE-1,82H,5H)- - (1p): ¥ €7 & 1,
m.p. 195~197 °C; '"H NMR (400 MHz, CDCl3) 6: 7.44~
7.28 (m, 5H), 7.24~7.20 (m, 3H), 7.18~7.16 (m, 1H),
475 (s, 1H), 2.52~2.48 (m, 4H), 2.25~2.14 (m, 4H),
1.05 (s, 6H), 0.96 (s, 6H); *C NMR (101 MHz, CDCl;) ¢:
195.4, 147.7, 146.4, 128.0, 126.0, 113.8, 50.8, 41.2, 33.6,
32.7, 29.5, 27.2; IR (KBr) v: 3052, 3025, 2952, 1643,
1583, 1178 cm ™ '; MS (70 eV) m/z (%): 470 (M", 35), 344
(100). Anal. caled for CaH3oN,O4: C 74.02, H 6.43, N
5.95, 0 13.60; found C 74.08, H 6.45, N 5.91, O 13.56.
3,3,6,6- VU H B -9- Ok Kk -10-(4- A R OB )-
3,4,6,7,9,10- /N WE-1,8(2H,5H)- il (1q): # {7 f5b4k,
m.p. 263~265 C (Lit.* 261~263 °C); '"H NMR (400
MHz, DMSO-dg) : 7.65~7.42 (m, 5H), 7.23 (d, J=6.0
Hz, 2H), 7.06 (d, J=6.0 Hz, 2H), 5.05 (s, 1H), 2.36~2.17
(m, 4H), 2.32 (s, 3H), 2.01~1.96 (m, 2H), 1.74~1.72 (m,
2H), 0.88 (s, 6H), 0.72 (s, 6H); “C NMR (101 MHz,
DMSO-dg) d: 195.4, 150.6, 143.8, 138.9, 135.0, 130.5,
129.9, 128.8, 127.9, 113.5, 50.0, 41.4, 32.4, 31.9, 29.8,
26.5, 21.1; IR (KBr) v: 3092, 3056, 2955, 1640, 1576,
1156 cm™'; MS (70 eV) m/z (%): 439 (M, 68), 43 (52).
3,3,6,6- VU FH 5L -9-(4- & K Jik)-10- 2K % -3,4,6,7,9,10-
AN E-1,8QH,5H)- - Hi(1r): ¥ &H{A, mp. 260~
262 C (LitY 259~261 C); '"H NMR (400 MHz,
CDCly) d: 7.56~7.50 (m, 6H), 7.44~7.42 (m, 1H),
7.25~7.23 (m, 2H), 5.30 (s, 1H), 2.28~2.19 (m, 6H),
1.88~1.80 (m, 2H), 0.95 (s, 6H), 0.79 (s, 6H); *C NMR
(101 MHz, CDCLy) 6: 195.6, 150.3, 132.1, 129.7, 129.3,
128.8, 113.7, 50.6, 50.1, 41.9, 33.7, 32.5, 29.7, 27.3, 26.7;
IR (KBr) v: 3060, 2956, 1639, 1576, 1144, 1087 cm™'; MS
(70 eV) m/z (%): 459 (M", 55), 282 (100), 344 (70).
3,3,6,6- VY F 5 -9- 2% FE -10-(4- 5 2K 3£)-3,4,6,7,9,10-
7N AT BE -1,8Q2H,5H)- — i (1s): 3 8 df Ak, mop. >
300 ‘C (Lit.” 300~302 C); '"H NMR (400 MHz,
CDCLy) 6: 7.68 (d, J=8.8 Hz, 2H), 7.48 (d, J=5.6 Hz,
2H), 7.21~7.32 (m, 4H), 7.07~7.12 (m, 1H), 5.05 (s,
1H), 2.16~2.22 (m, 4H), 2.00~1.78 (m, 4H), 0.88 (s,
6H), 0.72 (s, 6H); *C NMR (101 MHz, CDCl3) J: 195.5,
150.6, 146.6, 137.8, 134.4, 130.6, 128.4, 128.0, 126.3,

Chin. J. Org. Chem. 2020, 40, 2988~2993



Chinese Journal of Organic Chemistry

113.6, 50.0, 41.4 32.4, 32.3, 29.7, 26.5; IR (KBr) v: 3085,
3046, 2937, 1645, 1570 cm™'; MS (70 eV) m/z (%): 459
(M, 83), 379 (100), 344 (25).

3,3,6,6-PU F 3 -9- 2R JE-10- (Mt i -2-3%)-3,4,6,7,9,10-
FNENBE-1,8QH,5H)- - Ff(1t): &R, mp. 253~
255 C (Lit*" 255~257 “C); '"H NMR (400 MHz;
DMSO-dg) 6: 8.75 (s, 1H), 8.14~8.10 (m, 1H), 7.66~
7.62 (m, 2H), 7.40~7.37 (m, 2H), 7.27~7.22 (m, 2H),
7.11 (t, J=6.0 Hz, 1H), 5.04 (s, 1H), 2.25~2.18 (m, 4H),
1.98 (d, J=18.0 Hz, H), 1.71 (d, J=18.0 Hz, H), 0.88 (6H,
s), 0.72 (s, H); *C NMR (101 MHz; DMSO-d;) J: 195.5,
151.8, 150.6, 149.9, 146.7, 140.1,128.2, 128.2, 126.2,
125.5, 125.4, 113.5, 50.0, 40.8, 32.6, 32.5, 29.6, 21.6; IR
(KBr) v: 3051, 3025, 2958 1640, 1584, 1122 cm™'; MS (70
eV) m/z (%): 426 (M, 46), 345 (82), 44 (100).

¥ Bi#1 &L (Supporting Information) frA %) la~1t
(A% B LR S wl A vl B 1. X e pok) mT DL 5 2 AT
WX 3k (http://sioc-journal.cn/) I T %%,
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